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ABSTRACT 
The need for an effective communication link between various digital data 
sources scattered around a big laboratory environment and a commonly shared 
data logging system (SPC-16 minicomputer with disc and magtape) led to the 
development of SMART datastations (1). 
SMART datastations are active, they can take over partially control of the 
computer. The terminals' user has real time access and may influence the data flow 
in the computer. 
A software package is described in this report which allows to control several 
simultaneously working terminals in a disc based operating system ( D BOS-16). 
A control routine recognizes a set of control commands from the terminals and 
stores incoming data due to the respective station address on disc. Some off-line 
routines are provided for file assignment, code conversion and editing of IBM 
compatible magnetic tapes. 
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1. INTRODUCTION 
SMART datastations are terminals which accept data from a 
digital logging system (e.g. scanner, digital voltmeter) 
and from the terminal keyboard. Thus commands or auxiliary 
data may be inserted in the data stream coming from the 
instrumentation. 
Three different data types are recognized by the control 
routine 
- control commands 
- auxiliary data 
- measurement data 
All types of data are transmitted in the same format as 
words of 4 bytes length or 32 bits. The leftmost byte, the 
first to be transmitted, contains the information about data 
type, function and eventually exponent of the following 6 BCD-
coded digits. Since no decimal point is transmitted, the 
exponent is implicitly negativ. E.g. the value 
65.4321 = 654321 E-4 
would be transmitted in the format 
1 ; 1 
T4 65 43 21 
! i I 
where Τ stands for a 4 bit data type and function characteristic 
FUN EXP I D6 D5 ' D4 D3 I D2 D1 ι ι ι ι ■ l_j I 
The three most significant bits of FUN are reserved for 
identification of measurement data respectively the 
physical unity of the measurement (e.g. Volt, Ohm, Ampère, 
etc.). The least significant bit of FUN determines if the 
value was a measurement data (bit set or logically one) or 
terminal data (bit reset). 
FUN = XXXO control command or auxiliary 
data from terminal keyboard 
FUN = XXX1 measurement data 
By means of the keyboard the terminal user cannot only send 
data but also induce the computer to execute a series of 
commands. The number nine in the mostleft digit (D6) is re­
served for this scope. In the present state of the design 
6 commands are understood by the computer but an extension 
is easily possible ; f.i. scanner control commands could be 









Zero System buffer 
Initialize file address 
Transfer system buffer to disc 
Return to DBOS­monitor file 
Error return to DBOS 
Attention computer operator 
A number of checks and controls are built into the program 
in order to detect erroneous conditions and to warn the 
operator. The following messages might appear on the system 
teletype : 
- REQUEST 
- ADDRESS ERROR 
- DISK ERROR 
- LAST SECTOR 
- COEFP. ERROR 
- TRANSMISSION ERROR 
- OPERATOR ATTENTION 
Each message is preceded by the SMART-station number in 
order to identify the terminal which caused the error. 
The structure of the software package is schematically re-
presented in fig. 1. The individual routines are described 
in more detail in the next chapters. 
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2. CONTROL ROUTINE CSSM 
Since all SMART stations work in real time with immediate 
access to the CPU, the control routine is core resident. 
Only one control routine handles all stations however each 
station has its own core buffer which contains also the 
station-specific addresses etc. 
Separate files on the disc are provided for each station 
with individual capacities. The assignment of the files 
(addresses and number of sectors) may be changed at any 
time by the computer operator. For this scope the routine 
SMART is foreseen, which is available for overlay and can 
be reloaded from disc when required. 
The SMART driver, CSSM, is constructed in a way that it is 
supported by DBOS-16. It is fully reentrant, that means, it 
may be interrupted by itself. 
A station requesting service sends an interrupt signal to the 
CPU. Supposed the interrupt system is enabled, the actual 
executing program is stopped and program control is switched 
to the SMART interrupt service routine entry (= CSSM). Now 
the address of the calling station is determined and the 
according buffer is addressed. The arriving data block of 4 
bytes is checked if it was sent from a digital source or from 
the datastations keyboard (FUN = XXX1 or XXXO). In the latter 
9 — 
case further examination shows whether special action is 
required or not. 
Fig. 2 shows the flow chart of the driver. Two save areas 
are provided, SAVE and SAVEB. The first contains the register 
contents and return address of the interrupted program while 
SAVEB is foreseen to manage reentry in the case where CSSM 
is interrupted by itself. 
Each SMART station is equiped with its own address line DTFA 
(Device Test Function A) and has access to the common 
interrupt bus. If an user presses the REQUEST-key at the 
SMART keyboard, both signals DTFA and interrupt are activated. 
The interrupt starts CSSM which initiates a scanning of all 
DTFA signals. The first DTFA line found to be active is 
accepted. The station number N is determined and the inter-
rupt signal is reset and disabled. If after any interrupt 
an active DTFA line is not found, a message 
SMART 7f~ n ADDRESS ERROR 
is sent to the computer teletype. 
The program checks now if the driver is still busy from 
a former request. If this is the case, a reminder flag 
is set in the buffer of the station which made the request, 
indicating this request must be handled later on. There-
— 10 — 
upon the driver returns to the last interrupted program 
(which is of course the CSSM routine itself). A further 
call from the same station is then blocked and data is not 
put in until this last request could be terminated. 
Thus, no data will be lost when the driver is busy. 
In fig. 4 an example is given for interleaved calls from 
different stations. After the request from the first station 
has been processed, a check on the reminder flags is made. 
If there is any flag set, the data from the corresponding 
station is put in and the interrupt is again enabled for 
request from other stations. When all reminder flags are 
reset, the driver returns to the interrupted program resp. to 
the DBOS monitor. 
Data transfer to the disc is automatic. As soon as the core 
resident station buffer is full, a disc transfer is initiated 
(fig. 3) to the appropriate file sector. Checks are built in, 
to detect "DISC ERROR" and "LAST SECTOR". With the last 
message the operator is warned that end-of-file condition has 
occurred. If the overflow was less than one sector (160 values 
of 4 bytes each), no data is lost. It can be recuperated from 
the station buffer. However, if the overflow is more than 
one sector, the operator will be warned again and the last 
sector will be lost. 
Data transfer can be commanded too, from the SMART terminal 
by typing 92 00 00 (see control command table). 
11 
Before starting a new measurement the station buffer should 
be cleared by the command 90 00 00. By typing 91 00 00 the 
first sector of the stations file can be addressed if desired. 
For the case of error recovery two commands are available 
which allows the terminal user to return to the DBOS-system : 
93 00 00 returns to the DBOS monitor, whereas 94 00 00 returns 
to the error entry, which saves the whole core memory on disc 
for a later dump. This command should be used only in case 
of emergency since the real time system is consequently dis-
abled and the transmission of other stations may be disturbed. 
— 12 — 
3- FILE ASSIGNMENT SMART 
Disc resident files are assigned to the individual stations. 
With the program SMART the parameters (FIRST SECTOR and LAST 
SECTOR) may be changed due to the requirements of the stations' 
user. 
The program SMART is disc resident and can be called into 
core by typing SSMART. This program is interactive, it asks 
the operator via teletype the required information (sector 
numbers). Thus, knowledge of the software or of the operation 
system is not necessary. 
If the number of SMART terminals is to be changed, only one 
statement in the SMART routine has to be modified. The 
number of stations n under CSSM control is contained in 
Τ SSM EQU η 
After this modification, recompilation and execution of the 
SMART routine the necessary core resident buffer areas are 
automatically reserved. Each station requires a buffer area 
of 327 words. The individual buffer areas are stacked begin­
ning from the bottom of the core (see fig. 5), so that additional 
areas can be inserted without distroying the already existing 
ones. 
13 — 
In order to protect the whole buffer zone from being 
overlaid by other programs running under DBOS, the last 
available core location is automatically communicated to 
DBOS. 
The SMART routine itself does not require any permanent 
core capacity. It may be overlaid by other programs after 
the desired file assignment has been made. After execution 
SMART returns to the DBO£ monitor. 
4. CODE CONVERSION SMCON 
The data format delivered by SMART terminals is generally 
not suited for further calculations. In order to minimize 
the busy-time of the driver CSSM no on line code conversion 
has been foreseen. 
As already mentioned in chapter 1, the SMART terminals 
transmit 6 digits of data and an one digit (negative) exponent, 
The digits may be coded in 
1248 code for keyboard data 
1224 code for measurement data. 
In order to get compatibility with the SPC - 16 FORTRAN 
routines, the SMART data must be converted into the 
following floating point format : 
— 14 — 
31 30 24 23 
Exponent ι ;—τ 
- Mantissa 1 1 = 1 = 1 = 1 = 
The mantissa is normalized, the high order bit (23) being 1. 
The exponent is biased by hexadecimal 40../-. Negative real 
values are characterized by the two's complement of the entire 
argument (sign bit (31) = 1), however SMART data are only 
positive. 
SMCON is a disc resident program which can be called into 
core by typing SSMCON. This routine asks the user for the 
desired SMART-station number and responds typing out the 
numbers of the occupied sectors of the corresponding disc­
file. 
Starting with the first sector, the subroutine USDVDE 
converts the measurement data into 8 digit BCD words. It 
follows the conversion into doubleword hexadecimal integers 
and thereupon into reals. When all sectors are converted and 
reinserted into the disc file, the program returns to the 
DBOS monitor. 
Subroutines called : USEDIT 
USVAL 
USDEHE 










system program library 
Program length 232.^ = 5621Q words (16 bit) 
(without subroutine s). 
16 — 
5. EDITING OF MAGNETIC TAPES SMTAP 
It is often desired to process data gathered by the SPC - 16 
system at the computing center on IBM machines. For the data 
exchange a standard 9 track magnetic tape is available as an 
SPC - 16 peripheral. 
In order to get compatibility with the IBM standards, further 
code conversions are necessary The ASCII-characters, 
generally used on most minicomputers, have to be transcoded 
into EBCDIC-characters and the SPC - 16 floating point format 
must be converted into IBM floating point format. 
For ASCII - EBCDIC conversion the subroutine USAEBC is used, 
which converts 2 ASCII characters (one 16 bit word) into 
EBCDIC characters by table look up. Some characters which 
have no EBCDIC-equivalent are set to codes normally not used 
by EBCDIC, e.g. 
Hexadecimal characters ASCII EBCDIC 
CARRIAGE RETURN 8A FE 
LINE FEED 8D FF 
These codes could be utilized as control characters at the 
IBM-side to branch to appropriate format statements. 
A comparison between IBM short floating point format and the 
SPC - 16 representation shows the following differences : 
— 17 
The IBM exponent works with base 16, whereas the SPC - 16 
uses base 2. Both exponents are biased by hexadecimal 40. 
Negative values of the mantissa are represented in the IBM 
floating format by the sign bit (31) and by the 2's complement 
of the mantissa only. 
Wordlength is identical, however the precision in the IBM 
case is somewhat reduced, since 4 bits of the mantissa are 
required for the base 16. On the other hand there is an ex­
tended range of the exponent 
SPC - 16 floating 5.4 * 10"20 4- 9.2 χ 10+18 
5.4 * 10"79 4- 7.2 ^ 10+75 
The subroutine USRIBM takes care for correct conversion. 
Additional to the numberic information the user may wish to 
have a comment on the tape which simplifies the identification 
of big quantities of measurement data. For this purpose the 
subroutine USVSM has been prepared. This routine edits a 
standard comment of 130 characters maximum, corresponding to 
one print line. The information, the user wants to put into 
the comment (Measurement label, date, etc.) is put in in form 
of a dialogue with the teletype. That means the teletype 
writes prepared questions and the user inserts the answers. 
In case of any error, say the answer does not fit into the 
standard comment format, the question is repeated until the 
correct answer has been given. The comment line may be formated 
with leading blanks. Similar as with FORTRAN-format statements 
the first character of the comment line can be interpreted as 
carriage control character and may assume one of the following 
values : blanc, 0,1 or + 
18 — 
SMTAP executes furthermore all commands for positioning 
of the magtape (USTPOS), opening the file and writing a 
header on tape (USHEAD) and closing the file (USTMRK). 
Figure 8 demonstrates the file structure of a magnetic tape. 
The standard data record length is 640 bytes or 160 real χ 4 
values. The number of records in one file is arbitrary. 
(These standard specifications can be changed easily). 
On input to IBM machines the first 3 records will normally 
be located as dummy records. 
After termination control is returned to DBOS and SMTAP may 
be overlaid. 












Program length = D016 = 2081Q words (16 bit) 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * 
* C S SM * 
* * 
* SMART-REAL-TIME-DRIVER. * 
* * 











































X' 1 1C0' 
X ' 1C8 0' 
X ' 1000 · 
I SSM 















X ' 3 0 8 D S FSIOR* 














TX T 2 
TX T 3 
TX T 4 




































































































































TX Τ 2 
TX Τ 3 
ΤΧΤ4 
TX Τ 5 
TX Τ 6 





















' ADDRESS ERROR' 
0 
' DISK ERROR ' 
0 
' LAST SECTOR' 
0 
' CO EFF. ERROR' 
0 
' OPERATOR ATTENTION 
0 
' TRANSMISSION ERROR 
0 









































































































































































































Z> 1 \,> 1 
EN ABL 
Ζ 

























































































































































































































Ci = DTI RB 
Ci Y 
Ζ 






























S TO RE 
Ai Ζ 








































































































0 1 6 7 
0 1 6 8 
0 1 6 9 





















































































Y i A 
Y 
Y i X ' 9 0 ' 
RANGE I F NOT CTRL-COMMAND 
Yi 10 
ECOE I F > 9 9 
Yi PRO Gi Y 
Y BRANCH TO C C - T A B . 
= 4 

















Bi 3 i X 




= X ' 8 0 ' 
A, 7i i Γ 
RESTOR 











0 1 0 0 
0 1 0 1 
0 1 0 2 
0 1 0 3 
0 1 0 4 
0 1 0 5 
0 1 0 6 
0 1 0 7 
0 1 0 8 
0 1 0 9 
0 1 0 A 
0 1 0 B 
0 1 0 C 
0 1 0 D 
0 1 0 E 
0 1 0 F 
0 1 10 
0 1 1 1 
0 1 12 
0 1 1 3 
0 1 1 4 
0 1 1 5 
0 1 16 
0 1 1 7 
0 1 18 
01 19 
0 1 IA 
0 1 IB 
0 1 IC 
0 1 ID 
0 1 1 E 
0 1 I F 
0 1 2 0 
0 1 2 1 
0 1 2 2 
0 1 2 3 
0 1 2 4 
0 1 2 5 
0 9 5 5 
0 F 9 5 
0 5 E 1 
0 1 5 9 
0 0 0 5 
D 0 5 F 
0 0 1 2 Ρ 
C 1 4 6 
E 1 4 3 
2 E 0 2 
C 1 4 3 
D 1 4 6 
C 1 4 4 
E 1 4 6 
2 6 0 7 
C 1 4 6 
6 4 3 7 
0 0 1 0 Ρ 
0 7 0 2 
2 C 0 2 
4 0 3 4 
73CA 
0 7 4 E 
D 1 4 6 
6 0 0 6 
C 1 4 4 
E 1 4 6 
2 E 0 2 
4 0 2 D 
7 3 C 2 
0 5 8 3 
0 F B 5 
0 5 E 1 
0 6 0 0 
0 6 4 0 
D140 
0 9 7 5 
D 3 0 7 
0 7 4 E 
0 7 6 E 
0 1 4 6 
0 1 4 0 
27FA 
0 5 A 3 
0 1 9 9 
0 2 0 0 
0 2 0 1 
0 2 0 2 
0 2 0 3 
0 2 0 4 
0 2 0 5 
0 2 0 6 
0 2 0 7 
0 2 0 8 
0 2 0 9 
0 2 1 0 
0 2 1 1 
0 2 1 2 
0 2 1 3 
0 2 1 4 
0 2 1 5 
0 2 1 6 
0 2 1 7 
0 2 1 8 
0 2 1 9 
0 2 2 0 
0 2 2 1 
0 2 2 2 
0 2 2 3 
0 2 2 4 
0 2 2 5 
0 2 2 6 
0 2 2 7 
0 2 2 8 
0 2 2 9 
0 2 3 0 
0 2 3 1 
0 2 3 2 
0 2 3 3 
0 2 3 4 
0 2 3 5 
0 2 3 6 
0 2 3 7 
0 2 3 8 
0 2 3 9 




X F 2 
* 















































Yi D K F I L E + 2 
Yi 6 i X 
Yi 3 i X 
XFØ 
Yi 3 i X 
Yi 6 i X 
Yi 4 i X 
Yi 6 i X 
XF1 







Yi 6 i X 
CLBUF 
Y y 4 i X 
Y> 6 i X 








Yi 0 i X 
Z i X 
Ai 7 i Z 
Y 
Ζ 
Yi 3 2 0 
CL 
C 




L S < C S ? 
YES 
N O i L S > = C S 
CS=CS+1 
LS> = CS? 
YES 
NOi END OF F I L E 
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2E9 7 2E98 
2 E 9 9 0 0 0 0 
2E9A 0 0 I F 
2E9D 0 2 8 0 
2E9E 












































































0 0 3 5 * 
0 0 3 6 
0 0 3 7 * 
0038 SAV¿ 
0 0 3 9 MESS 
0 0 4 0 DST 
0 0 4 1 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * 
* SMART * 
* * 
* D I S K - H L E - A S S I G M E N T * 
* * 
* ( E D E R - 1 0 / 0 5 / 7 3 ) * 
* * 
* * * * * * * * * * * * * * * * * * * *.* * * * * * * * * * * * * * * * * * * * * * * 
* 
DEF lull,TSSML>CORE 
REF I O S i F$IORiE$MU.\J 















E TEX Γ 
TXTØ 
0 0 4 8 TX Tl 






















ø> #i ; 
2 ; 
6 4 0 J 
3 2 1 
1 
X ' 1 1 ' 
X ' I F ' 
X ' 4 F ' 
X ' 2 F D F ' 
B 0 U T - T $ S M L * 3 2 8 
CORE 
TSSML,1 




X ' 8 7 ' , F S I O R , 0 
1 0 , 0 
'$8D$8ASMART ' 
• # 1 ■ 
• # 1 ■ 
TXTØ 
TXT 1 
1 5 , 0 
• F I R S T SECTOR = 
15* 0 





















































































































0 0 7 0 
0 0 7 1 
0 0 7 2 
0 0 7 3 
0 0 7 4 
0 0 7 5 















0 0 9 1 















X i E S P U T 
ESSDC 
0 
X i S M i X X = ADDR. CSSM 
Xi IVECT 
YiTSSML Y=NO.ÛF STAT· 
Y i 2 i X CSSM+2 
Y y CORE 





















































Ζ y TSSML 
Ν EX TZ 















































08 5 5 
C25F 
000C 













































































































Yi ETEXTi Y 
Bi DSTN 











Ai Χ'FØ ' 

















































































































0 0 2 2 
0 0 2 3 
* * 
* SMCON * 
* * 
* CONVERTS AND RESTORES D I S K - S T O R E D SMART-* 
* DATA IN REAL-NUMBERSCGA- FORMAT) * 
* * 
* C HAMMAN S - 1 6 / 0 6 / 7 3 ) * 
* * 
* 
DEF CODERRi ERROR 
REF I O S i F S I O R i ESMONi ESCOREi ESPUT 
REF USEDI Ti USRESPiUSVALi USDVDE 
REF USD8HEi DSAi DSRi F S E l Ø i FSD1 1 
REF FSM11 
DSECT 




0 0 2 4 STATNO TEXT 
0025 DC 
0026 SECTNO TEXT 
CCS, TXT 
3 5 i 0 
' S8 ACO DE- CON VERSI ON ' 
' PROGRAM FOR SMARTS8D' 












































































































































































































































•S8AS8 DILLEGAL STA 
'NUMBER$8 D' 
Χ '61 ', FSIOR, 
640 

























0 1 BB 




































































































0 0 5 6 
0 0 5 7 
0 0 5 8 
0 0 5 9 
0 0 6 0 
0 0 6 1 
* 
* 





















J S R 
DC 







T I T L E 
Xi ESPUT 
X i * S M i X 




S - 3 
S - 2 
$ - 3 
S - 6 
Bi SN UM 
SET D-BASE 
Y=TSSML 
CMR Yi SNUM STAT.NO.OK? 
0 0 7 5 
0 0 7 6 
0 0 7 7 
0 0 7 8 
0 0 7 9 
0 0 8 0 
0 0 8 1 
0 0 8 2 
0 0 8 3 
0 0 8 4 
0 0 8 5 
0 0 8 6 
0 0 8 7 
0 0 8 8 
0 0 8 9 
0 0 9 0 
0 0 9 1 
0 0 9 2 
0 0 9 3 
0 0 9 4 
0 0 9 5 
0 0 9 6 
0 0 9 7 
0 0 9 8 








J S R 
DC 
LDR 
J S R 
STR 





J S R 








J S R 
STATER 
Yi 3 i X 









Ci 6 i Y 
NO 
YESiY=CORE 
C= F I R S T S E C T . 










READ 1 S E CT . IN 
















































































































































































I Ν TEG·TO REAL 
Ai RESULT 
Bi RESUL T+l 
Ai BASE 















1' 1.0 (REAL) 












































7 39 5 
01B1 









0141 CODERR IOS 
X 
Xi 3 2 0 SECT· BUF. COMPL.? 
0 1 4 2 JMP 
0143 ERROR IOS 
0144 JMP 
0145 STATER IOS 
CON Τ NO 
WRITE YES WRITE BUF.OUT 
YiSRANGE S . - R A N G E COMPL.? 
0 1 4 6 






S - 3 
EFLAG2 
S - 6 
EFLAG3 
L I 




? SEU D 
7 
0 2 2 6 









0 2 3 0 







































































































































































* SMTAP * 
* * 
* WHITES SMART-FILE ON TAPE * 
* * 




DEF ASCERR, ERROR, HTERR, HUERR 
DEF IRERR-
REF I O S , FSIOR,ESMON 
REF USTPOS, USHEAD, USTMRK,USUSM 






1 3 , 0 
' CO MM EM T? -Y /N ! S8 D ' 
0 0 2 2 ASCR WRITE CCS,TX 1 
0 0 2 3 TX1 DC 1 6 , 0 
0 0 2 4 TEXT ' A S C I I - R E C ? - y / N ! $ 8 L · ' 
0 0 2 5 AMSW READ CCS,BUFFER 
0 0 2 6 BUFFER DC 2 , 0 
00 27 DS 1 
0 0 2 8 EECR WRITE CCS, TX2 
0 0 2 9 1X2 DC 1 7 , 0 
0 0 3 0 TEXT ' E B C D I C - R E C . ? - Y / N ! S 8 D ' 
0 0 3 1 ETX1 WRITE CCS, TX3 
0 0 3 2 TX3 DC 1 3 , 0 
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ΕΓΧ2 */hl TE C C S , 1X4 
1X4 LC 2 2 , 0 
TEXT ' S 8 A I L L E Ü A L ' 
ΤΕΧΊ ' A S C - C H A R A C T E R Í 8 Ü ' 
E T X 3 WR1 I t C C $ , 1X5 
1X5 DC 2 3 , 0 
I'EXI ' S 8 A I M V A L I D DEC' 
TEXT "I MAL .\JUMBERS8D' 
ETX4 WRI IE C C S , TX6 
1X6 DC 2 1 , 0 
l t -ΧΓ S 8 A H E A D E R / T R A I L E R - E R h O R $ 8 D ' 
E T X 5 WRITE C C S , TX7 
TX 7 DC 1 3 , 0 
TEXT · S 8 A H E A D E R - E R R O R Í 8 D ' 
E T X 6 WRITE C C S , 1 X 8 
1X8 DC 1 4 , 0 
TEXT ' $ 8 A T R A I L E R - E R R O R $ 8 D ' 
ÜPAKT EQU S-SS 
37 
0 0 0 0 
0 0 0 0 
0 0 8 6 
0 0 8 7 
0 0 8 8 
0 0 8 9 
0 0 8 A 
0 0 8 B 
0 0 8 C 
0 0 8 D 
0 0 8 E 
0 0 8 F 
0 0 9 0 
0 0 9 1 
0 0 9 2 
0 0 9 3 
0 0 9 4 
0 0 9 5 
0 0 9 6 
0 0 9 7 
0 0 9 8 
0 0 9 9 
0 0 9 A 
0 0 9 B 
0 0 9 C 
0 0 9 D 
0 0 9 E 




















0 4 0 2 
0 1 D 5 
0 0 0 0 D 
6 4 3 E 
6 4 3 E 
0 1 3 5 
F F F F 
6 4 3 C 
8 0 0 0 
6 4 3 A 
8 0 1 A 
0 1 9 5 
CEAØ 
E8 9F 
0 0 I F 
2CØC 
0 1 9 5 
D9AØ 
E 8 9 F 
0 0 I F 
2C01 
7 0 1 7 
0 7 2 E 
0 9 3 5 
2 4 0 D 
6 4 2 A 
8 0 0 C 
73ED 
0 9 3 5 
2 6 0 C 
2 4 0 B 
D03F 
0 0 0 0 X 
6 4 2 3 
0 7 2 E 
6 4 2 0 
8 0 2 0 
7 3 E 3 
0 1 2 6 
0 0 0 1 
2DF8 
6 4 1 C 
641C 
6 4 1 C 
7 4 1 C 
0 0 5 3 
0 0 5 4 
0 0 5 5 
0 0 5 6 
0 0 5 7 
0 0 5 8 
0 0 5 9 
0 0 6 0 
0 0 6 1 
0 0 6 2 
0 0 6 3 
0 0 6 4 
0 0 6 5 
0 0 6 6 
0 0 6 7 
0 0 6 8 
0 0 6 9 
0 0 7 0 
0 0 7 1 
0 0 7 2 
0 0 7 3 
0 0 7 4 
0 0 7 5 
0 0 7 6 
0 0 7 7 
0 0 7 8 
0 0 7 9 
0 08 0 
0 0 8 1 
0 0 8 2 
0 0 8 3 
0 0 8 4 
0 0 8 5 
0 0 8 6 
0 0 8 7 
0 0 8 8 
0 0 8 9 
0 0 9 0 





TX τ 1 
ï"ES 
TX Τ 2 
NO 
ASC 









J S R 
J S R 
LDU 
I O S 

















J S R 
IN CR 




J S R 
J S R 




USI PO S 
USHEAD 
Xi - 1 
COM 
A\JSW 
By 'Ν ' 
SET CODE-INJDEX 
I N F . Y OR Ν 
B i B U F F E R + 2 COMMENT? 
•^û 
Ei 'Y ' 
•>iõ 
B i B U F F E R + 2 COMMENT? 
YES 


























































































0103 HTERR IOS 
0104 JMP 
0105 HDERR IOS 
0106 JMP 
0107 TRERR IOS 
0 1 0 8 













































































( C $S M 1 
SAVEB 
Fig. 2 : FLOW CHART C $ S M 
YES NO SAVE 
STATUS 
D4-SAVEB D«-SAVE 
4 ANF J<- ( QUEUE J 
TEST STATION (DTFA) 
RESET INTERRUPT 
(DCPI 
SET REMAINDER FLAG 
G 
YES 
RESET REMAINDER FLAG 
NO Í ET DRIVER BUSY 
INPUT 4 BYTES 
ENABLE INTERRUPT 
( BANGE J* 1 ( COEF J 
/ " C A L L XFER * \ YES 
I DISC - TRANSF/^ 




ZERO WORDCOUNT » STORE IN BUFFER 
N 1*~ 
RESET 
JR  > < - DRIVER BUSY 
YES 
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B U F F - * DISC 
-iU XF1 Vï-
CS = CS + 1 











FS = FIRST SECTOR OF DISC FILE 
CS = C U R R E N T SECTOR 
LS = LAST SECTOR 
PROGRAM IN EXECUTION 
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STATION NO 1 
REÜUEST 
y—\_ 
5M CSSM 1 ' 
r V y 
RETURN 
tie 






Fig. 4 : 
INTERLACED CALLS FROM 
DIFFERENT SMART TERMINALS 
INPUT 4 BYTES 
SET DRIVER BUSY 
ENABLE INTERRUPT 
IR : INTERRUPT 
STATION NO 3 , 
IR I * 
REQUEST 
RETURN 





STATION NO 3 
YES 
CONTINUE 
WITH STATION NO 1 
ΘSTATION NO 2 f ^ \ — > ( CSSM V REQUEST ^ ^ J IDENTIFY STATION RESET INTERRUPT 
RETURN SET REMAINDEF 
FLAG 
STATION NO 2 
YES 
TERMINATE 
WITH STATION NO 1 
1EMAIND 
NY > ^ 
)ER FLAG^ 
; T Í / 
YES, STATION NO 2 
9 
" CÖTÖÖUÊUE 
INPUT 4 BYTES 
FROM STATION NO 2 
RESET REMAINDER 
FLAG 
YES, STATION NO 3 
GOTO QUEUE 
INPUT 4 BYTES 




LAST A V A I L A B L E 
CORE LOCATION 
ADDRESS OF FIRST BUFFER 
ADDRESS OF SECOND BUFFER 
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BUFF + 0 
/ -
1 * 2 
/ ♦ . , 






BUFFER WORD POINTER 
REMAINDER FLAG 
STATION ADDRESS DTFA 
FIRST SECTOR 
LAST SECTOR 
SECTOR LENGTH (BYTES) 
CURRENT SECTOR 
320 WORDS 
END OF CORE 
Fig. 5 : STRUCTURE OF CORE-RESIDENT BUFFERS 
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Γ SMCON J 
WRITE TITLE AND SECTOR NUMBERS 
SELECT SECTOR NUMBER 
£ 
XFER SECTOR DISC-CORE 
INITIALISE WORD COUNTER 
5 
CALL U S D V D E 
CONVERT 4221 IN 8421 CODE 
SEPARATE EXPONENT AND MANTISSA 
CALL U $ D Ε Η E 
CONVERT BCD IN BINARY 
LEFTMOST BYTE OF MANTISSA 
CALL U $ Μ Ρ Y 
CORRECT FOR BYTE POSITION 
CALL 0 $ D Ε Η E 
CONVERT BCD IN BINARY 
REMAINING TWO BYTES 
CALL DS A 
BUILD DOUBLE WORD INTEGER 
CALL D $ R 
CONVERT TO SPC-16 REAL 
CALL F S E 1 0 , F S D 1 1 , F S M 1 1 
CORRECT EXPONENT 
Fig. 6 : FLOW CHART SMCON 
if error PRINT ERROR-
MESSAGE 
45 — 
f $ΜΤA Ρ J 
C A L L U S T P O S 
CALL U S H E A D 
INPUT F ILENAME 
CALL U S V S M 
EDIT COMMENT 
NO 
CALL U S T V S Ρ 
FORMAT CONTROL 
CALL U S Α Ε B C 
CONVERT TO EBCDIC 
I 
CALL U $ R Ι Β M 
CONVERT TO E8M REALS 
CALL U $ D Κ T O 
XFER TO MAGTAPE 
CALL U S T M R K 
CLOSE TAPEFILE 
RETURN TO DBOS 
^ IF WRONG ANSWER 
IF WRONG ANSWER 
Fig. 7 : FLOW CHART $MTAP 










End of file tape mark 
3 words (6 bytes) preamble (binary) 3 1 6 , 0 , 6 , 0 , 6 
3 words (6 bytes) filename (in ASCII) 
up to 132 bytes comment (in ASCII) 
EBCDIC equivalent comment 
640 bytes records with IBM short floating format values ( 160 real* 4 ) 
3 words (6 bytes) postamble (binary) 0,6 , 016 , 0,6 if last file, else equal HEADER 1 
inter record gaps 
01 
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